Fidelity of the DNA Ligase-Catalyzed Scaffolding of Peptide Fragments on Nucleic Acid Polymers.
We describe the development and analysis of the T4 DNA ligase-catalyzed DNA templated polymerization of pentanucleotides modified with peptide fragments toward the generation of ssDNA-scaffolded peptides. A high-throughput duplex DNA sequencing method was developed to facilitate the determination of fidelity for various codon sets and library sizes used during the polymerization process. With this process, we identified several codon sets that enable the efficient and sequence-specific incorporation of peptide fragments along a ssDNA template at fidelities up to 99% and with low sequence bias. These findings mark a significant advance in generating evolvable biomimetic polymers and should find ready application to the in vitro selection of molecular recognition.